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(54) POLYMER AND POLYMER COMPOSITION CONTAINING THE SAME 

(57)Abstract: 

PURPOSE: To provide a polymer improved in failure 
characteristics by introducing thereinto a specific 
molecular structure of a polymer of a conjugated diene 
or a copolymer thereof with an arom. vinyl hydrocarbon 
having an N-contg. functional group in one terminal 
thereof and an Si atom having an alkoxyl group and 
bonded to the other terminal thereof. 
CONSTITUTION: A conjugated diene such as butadiene 
or an arom. vinyl hydrocarbon monomer such as styrene 
is dissolved in a solvent such as cyclohexane and mixed 
with a combined polymn. initiator comprising an 
alkyllithium such as n-butyllithium and an alkylamine 
such as diethylamine to effect a reaction at -20 to 
1 50"* C to thereby form a polymer having active Li 
terminals. Subsequently, an alkylsilane compd. such as 
methyltriethoxysilane and a randomizer are added to the 
reaction system to effect a reaction to thereby obtain a 
polymer of the formula (wherein P is a polymer or a 
copolymer; R1 to R4 are each a 1-20C hydrocarbon 

group; m and n are each 1 to 3; and m+n is 2 to 4). 100 pts.wt. rubber material comprising this 
polymer is blended with 10-100 pts.wt. white carbon, a vulcanizing agent, a vulcanization 
acceleraton a softener, an age-resister, etc., to obtain a polymer compsn. excellent in failure 
characteristics. 
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Si — (ORO ro 

^ — RJ — (n t n) 
tt2-4(^SEftS^r. ) 

[w*)©i 0] s«rE*a^x>2pu-7-j&«3pu:f^i^ 
m^m 1 1 3 Mia*fi:^x>/fc:x;v^S»i^fl:* 
[gft^^l21 ll»SS'&«::&f, i{»8B^4>. R* &t^R 



—162— 



3 

$n^^5»& 2-13 (r>mmnm=^^^ti^ ^ >it^ 

[a«si5] mmrn^m^. wi2S;+r» ru^r^ 

bTi^*» 1-6 (omE^mRxf^mmi)^ e.s«n^s t 
[ii^^ 1 6 ] m^^^z^x,>y\^-)\^mm^itA(, 

5g 3 * U -7— r/'^ >?x >/x ^ W > n 3p U V— Tfe -5 

3&>eaJd:nsST3boji.:3R^ ;:^«K3R»i-6<^fiijteK 
im^m 1 7 ] saiB^«[sydt, strgErf Ais^sf 100a 

mmzm LT 2 0 - 6 0 SfiSBT** 9 E«<DS 

t^*^ 2 0 ] m^itmm. #^ :^ am« 100a 

S^tC^LT, MfB3fc7-f h:^— :f>>9. 9-99. 9 

^jc-g-wuT. 10-10 osaasT&sii^jgii 9ie 

[il*^2 1] SaiBzl^y^ h:«7-3}?>*^ ©SCv-U:^ 
-C*eW*^ 9 X« 1 9ffitt(0S'&#m««Jc 
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7^g>':5^Dxtt (teteJ^^Dfitxtt) Jcflin:trfA;)ta^ 

[0 0 0 3] t:X5"U>'XnX$:fllT$'fr^tCJi, 
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[0 0 0 6] ^UV-5jc«g:£SiR^^r<b^*TX 
096 4-2 2 94 0-^*) fc^^nXVi^). Z.tl\t. 7 

40 )v^)v^)^^j^xm^^mib\yx%^n^^jx.>^i!r-^) 
-r-\z^\,^x. ^L\^xm^<DW±m^mi^\z^nuj' 
tr ^ / ^^s-^^ u < «T 5 y ^ > ^/ >^ X y > 

[0 0 0 7] ^\z. ^i&^^mm<Dmm&^^^vx.> 

-V) 3-239737^) t>S^$ 

50 $ns*^ +^^;a:'b©Ttt;a:l>. 
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[0 0 0 8] z.n^(Dm,'^mzvt. ^turv 
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RJ -Cn + 
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f^i;T*-r)T'bS3^oTViT'foJ:li. OR' mtfi^ 
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[0 0 16] IS*3B3 83«a)S'&«^li, 11*3^1 
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i^? /^t:/i5'i^x>/7.5^i^>34?u-7-Tab'5»e:a:^#»t 
-rs^^3^iffimos-&#o 

[0 0 17] m^^Aumcom^mt. s^^iTins 

iti^^^i)^^m\tn^m^v<\%^\^^\z^^^\^xm^^ 
n^^^^ 2-13 cDg&iB^5^^^€:-g-o-r a >it'^m 
nmti^i^mun^^h. r» tbT^5fg»i-i ocoag 

R^ d:bT^«lfel-l OCDJ5ifiSK^^7K5RSA^e) 
[0 0 18] il^5|5 8Bil<Z)S'&#:tt, |»*3K4 
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«g^bT?^^$n^^^t^4-l 2<^)WtB^^l^^$^ 
[0 0 19] ^^J^eiB^cDM-^mi. m^^AXZ^^.^ 

i» [0 0 2 0] 7 umo^m^mt. m^m 4 tc^fe 

bT?^^$n^i^5>53gc4-l 2C0«f|B^^IMT-^-&tJ'f 

^>i\:.^mwkmi>^m\^n^mii. r» i:bT^*»i 

[0 0 2 1] «*]^8|2«CZ)S^#:«, 1 
T, fl(ll2^«i?x>/tfx;W5S»iKft**n3RUv- 

R^ &t;iR^ ;&?Jte^bTJ^*£$nSK*»4-l 

[0 0 2 2] ^^mom^v^ummt. mim^tv 

T, ^fi:>^x>^UT-x«^Si^x>/tfx>iv»#i^ 

lC^i>;5:< t'fe lO(DT;^3^'>^€r^r-6>Jr-r5^;5tjjg^ 
bTV>^Cia:«:'&tf. TiB-«a: (I) X^^tl^^^ 
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\ 0-10 0a«^Ki:i£^tfC:a:^4^d:r-5. 
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-mi^ (I) 

( ^ ^N - Si - (ORO m 

[0 0 2 4] (jS*. P \^it^ U U V-^S 

U, R» . R» . R» &t;R< tt«5R«:l-2 OcDffilft 

f^i;TiboTt)^:^^TViT'b<fcl^i. OR^ ^;^t1fi 
R» »igi;T*-pTt)«;^oTl^T'b<fc 
R» ^R' ttSV:^fr<e'&LT> ^^^SlST-Sr-^tf^ 

J.'::>n+mtt2-4®lE»£^t-. ) 
[0 0 2 5] n^J^l 0 8B«a)S^«»:«j$«». a? 

[0 0 2 61 §t^^ 1 \ im.o^m.^^^mmt. h^js 
[0 0 2 7] ^^^1 2^m(nm.^mk^m\t,. 

9 7!;M1 Uc:feViT. S0IES'&^*t, MBa^tf'. R^ Ik 

[0 0 2 8] mji^mi 3mm(Dm'^i^m0Simt. m^^m 

12»C:feViT> WimM'^m'^. ^^R' msR^ t.vx 

[0 0 2 9] m^m 1 Am^<Dm^wu^m\t. mim 
[0 0 3 0] 5®«©fi'&#m«ja, m^m 

12Jc:6liT. l9iaS'&#*t, Mia^l'R* Rt^R' 

SViJcS^'&LTf^^$nS^^j@[4-l 2(7>W^^5^II 

^S;!^:^*^^:^*. 50 
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[0 0 3 11 m^mi suwL(r>m^msimmt.. m^m 

ic. S3i2^*. R» &r;:R* i^Ui^x^xm^^ti^mm 
» 4 - 1 2 oQttrffiSstiiRT^^ty'f 5 >fl:^«>aS}&^ & 
jl^^n-2>ST2bD^::>R» d^S^R i - 6 <D|gJK«Xt^ 

^#ft3&^ es^n-ssTfe^ z. ti timkhr^. 
[0 0 3 2] m^mi 7gBtt(DS$^ffiA«». mum 

9JC;feV^T. f^fB^«[»l?&^. t^i2rfA]S«l 0 OSfiffl 
JC^bT2 0-6 0mSg5T«^^^:i:^4*atT<2>- 
[0 0 3 3] mi»,mi 8BE«OS$<|^fiA«», M^]@ 

[0 0 3 4] m^m\ ^fm<Dm^#m.^m\t. mim 
[0 0 3 5] m^^2 omm<om^m^mi\t. mm 

1 9l;i:feliT. ttrlB^^Sy;^^^ ^>«rrlAlM«l 0 OSfi 
m\znVXs Iill24^»7-1' h:^'-3j^>9. 9-9 9. 92 

figSi:«rlH;^:;'-#>:/^yi^o. i-9 0fifi«ts^ 
iC'&^rUT, 10-10 os«fiS-cab«»2:a:€r»aa:-r 

[0 0 3 6] ffir:d^^2 ltB«0£$«(:«l^«». M^K^ 
9X1*1 9tC:feViT. itri24^n7'f h:^;-3|<>*t. Si^s^ 

[0 0 3 7] K««2 2 8H«(DM^#:ft^*». 

[0 0 3 8] ^'^w<om^aL». im»u 

[0 0 3 9] ccD^^Tjit^i^-r^ott, ^mmz^^n 

«Stc3»r5>*tj!e-&bTV>SCa:. (c:i:St#^^n 
[0 0 4 0] £ATJC2^^?g€:Pttl{CSiW-r'5. 

-jK^ (I) T^$n^p«^s:vx>#uv-x«^ 
^^!S:>^x>m(45&ve,^^$ti-6^U v-T$>^o 

^Sv^X>^y7-«l5>^^fc 0^5^11^4-1 2 

f®, »^U<«. 4-8®^-^wr^>^i9:v^x>i^fl:7K 

2. 3-i^pt^Jl/~ 1, 3-:/^>?X>. 1, 3-'^> 
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[0 0 4 1] ^!9:yx>/lf:z;i/^#«^ft7K«3Jpu 

[0 0 4 2} ^!9:xx>#uv-<hbTtim*^14^lw 
finTVi^7t?u:/i$'i^x>';&w^b<, ^s^^x>/t: 

^fk14^(ctfnTV>'5:/^i^x>/x^u>n3p'j-T- 
j^^^Sf^LVi. ^S:^x>3}^U^-0d;5t«3i^U:/^v?x> 
Mt^icn#uv-rtiQ:/i$^i;x>«co^^D«ji (>/x 
-1, 4. h^>x-i. 4, fcrx;w fil^JcMPS^n 

!5^o«jfi&^se:t)&t-c^s. ^«>?x>/ifx;i^« 
Si^>ft tKs^ 3 ^ U -7-^ A :/i5^ >?x ^/x ^ v- > n 
'J"7-com^«1*tCfeIfS$n75:V>;)t, 3 0/70 

[0 0 4 3] -m^ (I) \z7^^n^^o\z. ttfiBTj^u 

[0 0 4 4] ^g^I^^&^tf'^tgS^R^ N--Cm 

R» &t/R^ Jd:j^*a: 1 - 2 0 cajffiJte]K, IB^ 

^s: 1 - 1 3 (ommm. mmm. ^mm(D^mitA^mm 

^ ttSV^JC«-&bTJ^*KSn«»^«»2-2 0CDKS« 
[0 0 4 5] m^2WL7^>it^^i:{yX\t. m^i:i-J 

-?^^;U75>. i^x^;WTax >?:/Dfc:;i/75>. 
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4^'>;l'T5>^^^^fSC<?:;&t-r^^. ^t'T'b, R^ . 
R* /^«&>«r^^»l'-l OCDfigfl&»^toK«»;&^e»S« 

iC^ [0 0 4 6] Wia<5>fl:^«Ji:bTtt. m«7>?U 
71f^i^>> t:D'Ji^>. If'^Uv^V, 2->C^ 
^l-tT'^Ui^^. 3 --;<^;Pfcf'^U>^>. 4-;j^^;Pfcf^ 
Ui^^, 3. 5-i^:^^)l\^^^Ji^>. 2-JL^)Vyf^ 

[0 0 4 7] -iKiC (I) *T^Sn^R ' &t/R^ 
\t. K«»l-2 OCDIBJDSK. 

1-1 o<DiBte«. iB5R»ev ^mm<D^mit7i^m&f)^^ 
a«n^s^st-. i!iHSi^^fl:**stbTii«^«^ 

* b < «->^ u^^i^jvmx^^o .^mmkityi^m&t 

-Cb^xX^LST^t^SbVi. R' tt, 5glC®t>»^b< 

^s«t<4&rjc(£kXT-u>>xpx^^Mtcafe^bS 
n^OR' Rt;?g9fg^^trS^<^(Z)gc (-«^ ii) \z 

40 ^\,^Xs n+m=4©«'&) tC^oT«, Wi^^^XZ^ 
«b7&:Vi. 

[0 0 4 8] — IK^ (I) ^XWt'^n^n\^l'^Z<D'& 
m«l-3(DSI»^^-r;0^ mb, n^miiCD^fiP 
•fen+mtt2 — 4<Dfi!ft-C&'5« nAtiot^mttl-- 
3, ndt2CDt#mfli'-2, n?^« 3 CD<i:^m}i 1 i:)'^ 

50 &'&«^t>«'&b. n. mifimiX^9»i<om^1l^(Om^ 
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[0 0 4 9] -te^ (I) T^^tl^m-^^^^M^b;^ 

^ts-( ^>^^mmmi^^^m\in^mt. r^ tvx^ 
i!>^iE>m\tn^mt. <h lt^^isc i 1 o ojiisj^ 

CO 0 5 0] ±mm^i^oifjF^v^mtvx. ^m^^ 

t^MmuR* tvx:^^)mt^m'r^m^i^. 
^^'$^mmtvxz^j:^)V7^>mmtR' tvxx.^ 

^'BmmtLXz^:L^)V7^>mm^iR^ <hbT'7xn 

jvmt^M^y^R* tvx^^ji^mh^m'T^m^i^. 
^m^m'^mmtvxi^x^)ur^>nmtR^ iiux 
y:r.:=.)vmtR' tvxyx.zijvm^i^m'r^m^i^. 
mm^m'Bm^tvxz^:t^9')V7^>nmhR^ 

^i^. ^m^m'Bmmtvxz^:t^^)VY^>mmtR 
« tVXX.^)\^mt.R' ti^xyj:=:^)vmh^m^^m 
^m^m-^m^tvxi^^^^jvr ^>mmtR 

3 tl.Xyx.:z)Vmt^M&JUR' hi.X;f^^)Vmt^ 

^m'^m'smmtvxi^:i'^^)VT ^> 

«StR« hVXyx.:=^)mLR' tLT7xr:;i/St 

Sr^f^S'&f*:, ^f^^^-^mmtvx^^^^f^^uy 
^m'smmti.x^^^/^^u>^ ^>mmtR' 

Xn-:/u\f)irmtR* tVXyji::z)Vmt.^^T^m 

^m^^'^mmtvx^^^:^^u>^ B,>nm 
tR' ti^xyji^^jvmt^M^rsiR* ^iVX:A^jvm 
ir^w-r ^m-^mmmmthx^^^j^^V' 

>^^>mmtR^ i:bT7xX>i^Si:R^ ^:UT:7x 

^ hvx/^^)m^^mr^m'^w. ^m^^'sm&h 

VX]^y'fJ:^^U>-i^>»&tR^ tVXJi^'JV&h 
R' i:LT:7xx;VSt€:WrsS-&(*:, SSR^^'SiB 
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S*** WffiS tVX\^y':f^3:^^U>^^ t R » 
tvxyjL=i)vmiiR' tVxyx.r.jimh^m'r^M 
^ii^. m^-^^-^mmtvx^f^oz^y^tR^ tv 
xx.^)i^mt^M^UR* tvx:^^ji^mt^mr^m 

^^^W«|gSa:bTbr-^'Ji^>l^tR^ i:b 
TX5^;PStR^ tbT:7x-;^S<!:^^-r^a^», 
!g*$^WffiS^:bTl:^^Ui^>S^^:R^ tbT:7x 
x;p^,hftjte<j;^R* ti.x:^^jvmt^^r^m'^ 
10 ^5^^:&Wlg^<i:bTt?-^U>?>^Si:R^ tUT 
:7 X t R * a: U T :7 X t ^ Wt- ^ fi'&d^^ 
T&t^^f^n^. CI ^7?. ttjte^^^R^ R^ iA^^ 

m^h1S.\^^^'^hifidf>-:^X. ^^m^<r^R' Sjgt^f 
;5>o R^ ;&t;^Vi«'&tt. i9iEcO<t'5JCiC*On+m=4 

CO 0 5 1] 'A\zmM^m^^<Dmm-)5mmxm^^<D 

CO 0 5 2] s^^^gcDSB-^^ti. i^X^Jl.T^XDck-5 

\^mti^m\z^>^^-^mni.x^y^-(D 

CO 0 5 3] ^tz. :^^m<DM'^mt. ±gBcD:^fe£;n 
\Z. ^P^UKth'Ey ^-(D^^tETX 2 jK7 a Mb'&'fe^ 

CO 0 5 43 :^^m(Dm^i^<Dmm:^mt. mzmm-^ 
nu\r^f)^. m^i^^mmt^izm-^^xmrn^n^mtx^ 

CO 0 5 5] ^^'^<Dm'^^(o^^(r>-)5mz^ 
'DX^^^txtz^'^^. -^-iiLTr/^i^xv 

(B) <i:X^l^> (S) (Zi^SU V-SrB S P ii-r 
49 S) , 2»T5>{b'&«r^LT>?X^;PTS> (DE 
A) ^, r;H3^->S^^>^t:'&ifei:UT;*^;^hUxh 
^v>'^> (MTEOS) ^#^ffi(/^T. iiilT> SatW 
Ai:UT^To #e.n;tS'&^«A- l&r;/X«A- 
2«i:^&:^>• DEAcof^r)^c-r5>fl:^^fecz>^=^■t^^5"V 
y-i^y (HMD MTEOSo«otc5^h^:7x 
(TP OS) ^myi^it.^¥^\t.KtMW^m, 

/X^iB-3^;&:^. 
CO 0 5 6] 
5» C^bS] 



—167— 



(8) »M3jt7-2 3 3 2 1 6 

13 14 



A 



CaHs CaHs ^ 

^NLi+B+S-^ ^N — BSP-Li 

+ 



DBA 



CH3-Si-(0CtHO» 
A-1 and/or A-2 



A-1 r.u. CHa 



N - BSP- Si -(OC,H,). 



A-2 ^ „ CH, 

( - BSP ) - SI - OCbH, 

[0 0 5 7] * * Hfc;6] 

B 

(Tj^Li ■»- B + S (T^N — BSP — Li 

Hill + ^ 

Si_(0HO>), 
TPOS 

B-1, B-2 and/or B-3 
(T^N — BSP - Si .(0— (^), 

— BSP]^ -Si-0-<g> 



B-1 



B-2 



B-3 



5^7 >fl:^4&. 7;P'!r:::;l/7;P3*5^->5 A SO [0 0 5 9] BDEt' h77;U3;^iv'->5>fl:-&«Jtbr 
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[0 0 6 0] f!SeT;m=^;VT;W3^^'>>'^>ft;'&^^:b 

X^^I/hU-n-yn^^v/i^^X x^;UhU 
-n-r^h=^v'v^7>. x^;i/hu:7xy=^vS/^>', 

CO 0 6 1] mm7 0—)lT)i^::i^>^i^^><t'^^tV 

xh^i^->^>. :7xx;i/hU-n-:/D#:^->5/^ a; 
>, :7xx;i'h'j-n-:/h^->>'^>, ^xxjWhU 
:7 X / ^ ^ >ISS e n ^ • 

[0 0 6 2] mu7)v^:=^)vy)vu^z^i^'7>^^mii 
ifx;i/hy-n-:/h4^->i^5>. lfr:;phU7x/:^ 

v'v'^^, TU;l'hU;>^ h^^v'i^^X :^^5^x;i^hU 
[0 0 6 3] f^l2Anyy7;i.n4^'>'>^>{b'&it^i:U ^ 
U-n-:/h4^'>^nn>'^>, bU:7xy^>'^DD 

:7xy=^vhU^pnv'^>, h^}:^V^zy^u 
^i^y>. hUxh^>'::/D^ex^>, j.!j_n-:;^D 

;A H^>'>':/D^ix^>, i^xh4^5^>?:/D^>^^>', 

P^v'^^, ;* h^^^hUyp^v'^V, xh^^v-hU 

:/p^v^>, n-:/P2p:^->hU:/p^>^^>. 7x 

hUxKi^>/3-H>'^>> hU-n-r/PTit^^v^a- 
H->^>, hU:7xy=^i^a-H>'^>, >?;?th4^e^>? 

3— Fv^X i^-n~:/P3}?:^^>->?a-H>/^>, 5^ 

7xy=^^i^>?a~Hs^^>. h^vhua-Hi^^ 



[0 0 6 4] CC^Mii^ftlC^^iT, S'&«?l«<5:LTffi 
P'^^iJ^X ->i^p^=^rit>^oJi&i8MS{b7KS^fil& 

[0 0 6 5] c:co$$jttef^^^^Tffi(^^e)nss^ras&ffli 
^^v'jpu^'C^A. 1. 4->?u^:t:/i$'>. :/^;i/U^ 

A, T;W:^^U>>^U5"C^A. yxX;l'U^':^A. X^JU 
»i7A5^X^;WT5 U^^?AlfDUi^H«<Z>U^^A 
V^. fifdA.«ffi'&3^«TT;l'4^;i'U^»^A&2»75 Wb 
\t sec-:/^;UU^':7A**^ iS^b*5R»«JC^fr-5» 
':7A'SJ^U->t5^P>-f 5 H. U^'^AbTPUi^H. 

<DWL^^^»mx^^. jin&ou^^7Afl:'&ttottffl 

a«> 1 0 0 g^;tO 0. 2-3 OmiDolOl&ffl 

T^Vi^Ct^O^T^S, 0. 2iiiiD0l*j«J^t;3 OmmolSr 

[0 0 6 6] S-&t;ifflVi6n'5^S>^x>^y'7-x« 
[0 0 6 7] c:cDS^;c*5ViT, mMco^>^«3g<os^ 

-5. 2:r-cm^^>5^-7-f1f-t«, ^^fei^X>S'&i*: 
cDa^p«3g(D3>hP-;k 'B?!IAtiyi5'>?x>S^flw 
X y^:^' -:^X > - ^ U >^S'&(*:co >?X >fiR<0 
1. 2«'&. -<V:/l/>S'&^0 3, 4 3|@-&CDiiS^& 

t;^S i^x > - fc:x;i/^#t^{b*9R^M'&^<^)^: / V 
-¥ttoja^5>^(033>hP-;i/«A«, ^ij^v^xv- 
x5"U>#^S^«:(D:/^e^x>*ffi, x^v>*ffioo^ 

(1) X— 7^;PS 

(2) :t;l'hi^>t h^r->'^>'fer>S 
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(3) 7)Vi3^}±mL^h>JL\tM.^)>m,h')X,7.^)V 

(4) TfEHK^^^n-S^'&ife 

R (OM»)« . (RO)»M» . R (COOM*). . RO 
COOM* , RSOs M» . ROSOs M' 
(fib. R^fiiflSjK. IWii«Rt^^#«©*^{b7Kl^S 

(5) m^r^> 

lie 

[0 0 6 8] (1) X-7-;P®<D^tUT«, 1, 2- 
i^;?^ h*->X3^>. 1. 2->^Xh4^->X^>> ■T'h^ 

i;x^;^x-5r;K hux5^w>^^u n 

[0 0 6 9] (2) :t)\^hz^:^h=^>^^>'^>m(Dmt 
[0 0 7 0] (3) T;^:^U^P<h>;rh>X«MU>m 

hUxx5^;p<i:on>:fWyi/xic«. y-feh>> 

^"^U^hymikZ^. hUX^Jl/3|xX7T^ hU:t 
yx;i.7|xx:7T-l' hcoJ:3;a:MU>S^h>JxX'5^;i/a:. 

[0 0 7 1] (4) -iistA'vmvrz9>y'^^if-\zr:> 
;k x^^UT^Pn-M >rv:/Dbr;PT;i^a— ;k tert 
w/)V-^j—)V. tHD:^/>. i-:^7^;i/r 

[0 0 7 2] — fS^CR (COOM^). X«ROCOOM 
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[0 0 7 3] -HB^RSOa W Xl^ROSOs M» IC 
O^^n-sy;!/:;^ U^Ji5cDXJW3}^>»&r/fi6KxX7" 

-;K!DatKxx5^;pJS. *:/D<;kx^i/'>ifUn-;u 
[0 074] iB) m^ttLT^><Dmtvx\t< hUX 

[0 0 7 5] ZLiDfpX. »*LVi^>yv-f If— i:UT 
(1) X-^^I/^g&t/iOIB (4) R (OM\). f>m\fi^ 
[0 0 7 6] ^^yT^tf-CDMfflfi^^ttlU^'e'Alk 

-&ig&i^;i/^S^fco, 0. 0 1--1 0 0 o^;p^a<z> 

[0 0 7 7] m^um\t. mn. -2o-'i5ot:T, 
»*L<«0'-i 0 ox:t*-6. ?^*3. mm^co^y-^ 
-Wk&\t. mn. 5-5os«x. »*u<ttio-3 

5SS%Tab'6. ^49:>?x>ttfx;i^«l^j^{b;;^5Sco 
^{b^lR^'&S^ 5 - 7 0 Sa96. »^ U < 1 0 - 5 

oas%T^^p 

[0 0 7 8] S'&sii&ti, ^y^-^mmxmm\zmm^ 
^ft. j^f^m\z^Atin^±^<D±(&sm\z\t. mmiiFm 

«n;}tUv-©fi&ft*^U5^C7A<£:^^$ii:;^Vi#ffl^ 

[0 0 7 9] Sl£;<^Tm, S'&#:S«c't»«CX^-A$r^ 
^j^^ArT^UKS^^-r^J^^ XlipCr$^y-;i/^<Dg^« 
^traATfi^#:&»SSii:fc«> SlfeD-;VXtt«JETT? 

40 ^mmmu-)vx\timTxmm^»^vxm^i^^n 

[0 0 8 0] ^^^(z^S'&^orfAiifEftu-cjt, mm 
±s mm<Dm^i^t. ^^rfAx^^flaco'&fiKrfAt^r:/ 

?&=fAM)|BH 0 OfiSfiS'^ICl 0SSS5m±^«$^^> 
-SfciftJC, fiF^L<tt4 0fift«JEil±T&S. m^\tt^ 

f^.zfAt(D':ru>}^\z^\^^x. i^^m^z^n^m-^m^ 
1 oss96?fetpiTti, m^i^m&^LVxm^^n^^ 
50 ^o>n^>7.imt>n. fiF*b<3a:(ri. 
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[0 0 8 11 :/W>HLT^Vi6nsitrfB^ricrfAchU 
A, 7^UDXhU;W-:/^i^X>rf/, (NBR) 

x>, ADyMb:/^;P':J-6.dt»^Ui'i. 
[0 0 8 2] *5gl9«?S'&#Jfi*ftttfc>t, 10 

[0 0 8 3] ffiVii^ns^^C^-f h*-3|?>JCtt, 

[0 0 8 4] ^mm(om^&\mm::fj^mmi oomm 
m\zM\^T. 10-10 oassBT*?), ^9kM\z^m 

&<DA&mm(Dm^^ o> »*L<tt2o-6o sfi« 

T*So 1 OSS«B*«Ttt««»tt^*^+4>T3fe<, 
[0 0 8 51 h;«j-7t^><D;5?L 

\t. Ailisf 1 0 0 sa^jc^fLT 10-100 mmm 
^m^-^^n. m^^^^n\z^^n«siSL<D^i^mm<Dm so 

/aJ:DfiF*L<«2 0-6 OSSSBT^*. 1 OSfifiB 

*mT\tmm^i^^i/i+»'vu<. ^ft. loosfisf 
[0 0 8 61 ^/t> :*i^m(o&^»im^mzm^^iE>n^ 

F, SRF. HAF, ISAF. S AF^<Otl—'^>^ 

^yi^-eabo, »^v<\tB^mmmm (ia) f^^eo 

P) ;>^8 Om 1 / I 0 0 gJEA±0^— 

^^^n^o mz. mmnmzati^HAF. isaf. 

SAF3&t»*bV^. i3-:fi>Zf^yi7<K>&^m\:i. s^y 

liT, 0. 1-^9 0m&^<D:^-:^>Zf^y^^9, 9 
-9 9. 9SfigBco;M9-Y h;^-3p>a:^E^-r'5;it 

[0 0 8 71 7^^^(om^»mgimz:^\f^x. 4^*7 >r h so 



4^ra¥7-2 3 3 2 1 6 

a? 

[0 0 8 8] bfx (3- huxh=^x>'U;i':7^Dtf;w 
5^h^x;^:7>f h\ ifx (2- hUxh^^^vvU^wx^ 
;U) T^h^x;^^^ b'X (3- hU;* h^v'S^U^P 
:/Dtf;W xh^x^P^^K. tfx (2-hu^K=^'> 
v-u^wx^^^v) v^h^x;^^^ h\ 3-pt;v;^:/h7^D 
t^jPhU;?^ h^^^v'i^^^, 3-pt;i';^yh:/Dtr;PhU 
xh:^->->^>. 2-;<;v:^:/hx^;l/hU;* h^i^v 
2-^;i/:^^:7'hx^;i'hUxh4^'>v^>. 3- 
xhD:/nfc:;i/hu^ h^^vs^^x 3-xhD:/Dtf 

;^hUx|-=^^i^ex^>. 3-:57DDyDfc!;i'hU;?t 

v-e^^^, 3-^DD:/Dtr;i/hUxh^>->'^x 2 
-i57DDX5^>;i/hU;< h^>'v^>, 2-^7Dnx5";i' 
hUxh:^->">^>, 3- hU;* h=^^'>>'U;i^:/ntr;i/ 
-N, N->^;<5^;i'^:t;^;vA^-r;w^ h^X;l'7^ 
h\ 3 - hUxh:^>'->'j;v:/Dhr;v-N, n->^^^ 
;i/^:t*;WN'^'i';V5^N^x;u:7^ 2-h'jxh4^ 

h^x;i':7>rH* 3 - h'J:?^ h^->5^UJP:?'otf;i^'^> 

\/^7y-;V"5f^h^X;i/7-r h\ 3-hUXh4=-i^>^U 

;p:/nh:ji/^>y^T^/— ;u5=-h^x;p:7>f H> 3-h 
u X h=f u ;i/:/o t!;M 5^ 'J h^y X 
H> 3-hu>«h=^>'->u;^:/Dhr;i/;><3^^u^~h^ 
yx;P7^ H^;<>^^frf^ti, tfx (s-huxh^^i^v- 
'j;p:/Dtf;w 7^h^x;u>^-< h\ 3- hU;»t h^e^-^ 

vxs tfx (3->?xh4^>';?t^;u->y;^7^Dbr;w 5^ 

;i/A^-f;i/7^h^x;i/:7-< h\ -J:^h^iy:^'^)Vi^^))V 
[0 0 8 9] m^^m^m\zm'^'r^i^^>fjy'f')> 

^m\zJ:r:>X^i:>^7f}^. ^3fi1^coS/^J: D, ::fAM3|EH 
0 OSfifiRlZ^rUTO. 1-1 OSSffl. cfcD^jf^K 
«0. l-5afigST?*S. 

[0 0 9 0] ijp^^i^j^bTfi, mn^fi^mfff^n. 

eo«efflfi«. rfAMfil 0 oafiffllc5tJUTO. 1- 
SSaSB, »*L.<«l-2SS«T3&^. 0. 1S« 

[0 0 9 11 *5BMcDfi'&#Jffldcftrffi«T#<b>^D-fe 
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:7-< >»*tffiVien. ^(Offi^fitt, =fju®«i 0 om 

[0 0 9 2] 3jc^^TffifflT#'5tra^ffijiS«J«, I^JCPS 
h'^>\/5'7\/-;W , DM {-J^>^J^Ti^)V-J^)\^ 

yr-^Y) . cz w-i^^u^^^^)v-2-^yV'^ 
Ti^;^xJ^:7x:^5 F) ^co^^ry— dpg 

oasgptc>fc*UTO. i-saaae. i8F^u<«o. 2 

[0 0 9 3] 2^%qgT«. iine>J5;:^lCt>rfAX^Til 

[0 0 9 4] ^^m(om^i$im.^mts o-m -f>:5^ 
-^)\^ ^ ^i)'-m(Dmm r)m^m \^^xmm 0 -r s c t 

<fc-pT#^tl> ^mMH^. JnfifE^rfrVv ^'-r-VhU'^ 
[0 0 9 5] 

\zm^'^n^h(DX}ty3i\^K 

[0 0 9 6] mmm\z^\^^x. ^Rzs%\tmzm 

[0 0 9 7] ^m<Dmi^\tT^(D:^m\ZJ:^ft. a;J^U 

^-(o^^m^^m (Mn) Rxsmm^^^i^m (m 

w) <Dm^\tdf')W^—^X^iy3>i/U^h^^y^ 
CGPC ; 0 2 0, tJvA;y^V- 

S4GMH-XL (2:^mm) 3 jciDfrv^, mmmmm 
(Ri) ^ffli^T, m^WL:^-^)y.^u>^wimtvx^ 40 

[0 0 9 8] *U V— <D:/3'i?X>a5^CDai57D:eijt 

[0 0 9 9] t;^5^Ui^XDXttCDmStbTt an <5 
(5 0t:) ^ffiVi;^. tan (5 (5 0*0 
fit:;^7"U>'XnxttT&-6i:ffffit"S. tand (5 

ox:) ©ajttt, tt»tt«i^se <u:t;»< hu-^/^xa 
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frofc. "^^X-y h^^U*yytt<Z)|t®T*'5 t an 6 (0 

[0 10 0] «ll^tt&t/3 0 0 (M 
300 ) J I S K6 3 0 1 IC{eoTffl)gU}^. 

m<OHAFfj-^>5 0BRE'&«©W»ttttei 0 0 i: 

[0101] mmm n ^jgfeb, ^55i«^$n/t s o 
Om 1 (om&f!^x^mz. m i (omxiztt^x. 

0^:^'tf>3 1 5 g. 1, 3->^i$'v^X>^/V— 3 6 

hO. 0 2 5mmol. n-^^^)V7 ^> (DH 
A) 0. 5mmo 1 SriiAb. cn\Zn-':r^)i^V9'^ 
A (BuLl) 0. 5 mm o 1 &tlD;Jefc«, 5 0'CT2 

<tJiLm^n.^tvfi^-xmmx^^ito m^^itmt. 

mt\0 0%Xdb^tc. (JlCD^tett, »a^5-2 6 0 
2 2 9#fCl3«SnTtiS) • i34^U^-0-«SiJ-> 

ibx. ^Tmmm2--4igLZS^mmi'^exm^ti^z3 
:^U'^-m^rtihi^^7.^u>^m\t3 9—4 1%. 

bfx;l/^«tt 14'-16XT*ofco ^ 
f^:, 5fc«g^^*fOOffia¥i^5J^^a«2 OX 1 0^ -2 2 
xio*.^^^mti, 0 5-1. 12T3&o;«::. 
[0 10 2] ^fe^a-e-^fSJ;!, 7;pa:^^S/i/^> 

'fb'&^^UT. ;*^;UhUXh:^^>-S^'^> (MTEO 

s) ^m^. 6 ox:x3 o^m^^^n^ysi. eitijc-f 
e»n;fcS-&^A- i&t;A-2<;>^g^4&T$»^c:a:*t?6 

^$nfc. ^JS«?!J 1 S:^86T, JE4mffi0ll2-4, MA 
m2'^A\z^n:^^z)\z. :3^s^)^^\z7 
>it^m^MX T^tt b rc^CDfi^^cDSa^i^^^S 
«3 1 X 1 0^ -4 3 X 1 0* Xh^Tco — it««^ 

1. 5. 6. C0S^<*:CD®fi¥i^»Ta»i2 OX 1 0^ 
— 2 2X10^ Xh^lt. 

[0 10 3] dOS'&^iG- 1 t:^2\Z7f^'tm^9l^-Jj\Z 

vtr>x. mmi^. 1 4 5t:T3 z^mtm^m\ #6 
[0 10 4] mmm2^ mmm2\t. oHAofto 

Jc. ^ ^>it'^i^(r>^^^:^^V>'^ ^> (HMD ^ 
S^#:G-2&^Jt, JKOm-^^^rJi^^^ii^JAT^e) 

n3ts^<^A - 1 Rr/A- 2 <o^«tigo 2 jRT5 y s 
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it. 

mmm^^ nmm^\t. DHAoftotcHMi 

7^h^7xy4^>'>'^> (TPOS) 0. 188mmo 

10 10 6] fi'&#OlnifiS'fei^i4(OjKm&^3(C^U 
CIISfi^4D ^Ifil?y4«, DHAOf^OJCHM I 
;^^;VhU7xy^>^5^^> (MTPOS) ^fflVi&fi^ 

-1, B~2RrXB-3o»T«ligco:7xy*>'>'^> 
[0 10 7] S^#(^ln«a*«tt<7))e:^^^3t::^b 

T;Pn^i>->^ >ft;'&ftMT E O S ^m^^Ufl^-Dlt&. 

[0 10 8] m'^{^(Dimmm^^m.z\z7f:i\^ft. 

Cltifi5W2] Jt$S5^2ti, 2»T^>>fb^«>DHA^^ 
Vi;feC^T> 7 )Vu^^^i^v>it^^tVX. MTEOS 
COf^OtlTPOS 0. 1 8 8mmo 1 ^ 

::cDS'&#ttifiiBcQt«&fdB;{)>&«Slr*3*^^J: 

^\z. u^^)-?-\zyx.y^i^iy^>^<D^t^1^^i.. 
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[01091 m.^w<nwm^^^& 3 ufc. 

(it«093] lt«l^3«:2»7S>{k'&«!lDHA&ffllri 

[0 1101 £^ft^OAl««r«1t€:S3lC^U:/^. 
[Jt«SE«^4] itK«?!l4J^2»TaMb^«^DHA$fflV^ 
J£» T;Uri^^>'v^Wfc:-&«^a:L/T, MTEOS© 

mu(DmMmBtf^^^m\zt>ti^^^'b\z. n^y-r-ic 

[0 1111 S'&«c©iDMtftfett&^3iC^Ufc. 
(Jt««5} «:«!«5tt7;U3^^'>'>^>ft^(»MTE 

a? Ji«»|AA^i5«©»Ct)36^SJ;5IC. 3aJ?U^-tC>?'\^>' 

[0 1121 S^*<0Jnaft«tt€:S3»C^Ufc. 

Cttiij^fiie] it««af6«DHA<Dftoic<a Wb'&^ft/o 
HMi^lBVi. y;i/3:^->->^>fl:'&ftMTEOS<&ffl 

S-a-^G- 1 O^#fco C:(^S^miWi2O®jg0t|B;5^ 

30 u^m^^'v$>-orco 

[0 1 1 3] M^i^(Dmm^!^i^^^3\zmL:ft, 

[0 1 1 41 
[^11 
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(8> (5> 



3 6 2 4 



CraoO 



DHA 0.5 
HM I 0.5 
HMI 0.5 
HMI 0.5 



DHA 0.5 
HMI 0.5 



C«ol) 



KOR 

0.0» 



(onol) 



MTEOS 

0.25 
MTEOS 

0.25 
TPOS 

a 188 

MTPOS 
0.25 



TPOS 
0.188 

MTBOS 

0-25 
MTPOS 

0.25 



DHA : i^^^i/A^r t > 
HM I : ^^^/tl'y-i I V 
KOR : * y t-T5 b- 

MTEOS : >^4^hUxh + 5/i/5> 



MTP( 



[0 1 15] 



[0 116] 
[^3] 



^fkE&ihSW 6 C " 
<Ei^?«IDPG*» 




a? 




1*11^7-2 3 3 2 1 6 



No. 



C- 2 
3 

G- 4 



C- 6 
C- 6 
G- 7 
C- 8 
C-fi 
G-10 







1 








- It 










No, 






% 




tan 6 
50 "C 


tan 6 

0 


ft 


1 


6-1 


251 


7 6 


550 


100 


0.109 


0.44 


fig 


2 


G-2 


259 


8 2 


550 


105 


0.100 


0. 44 




3 


G-3 


250 


7 2 


600 


OS 


0.105 


0. 44 




4 


G-4 


261 


8 4 


550 


108 


0. 097 


0. 44 




1 


G-6 


140 


8 6 


650 


59 


0.160 


0.45 




2 


G-6 


220 


5 5 


640 


80 


0. 120 


0.44 




3 


C-7 


243 


6 9 


580 


91 


0.109 


0.44 




4 


C-8 


239 


6 9 


640 


85 


0.105 


0.44 




5 


C-8 


147 


4 0 


870 


68 


0.185 


0. 45 




6 


0-10 


152 


4 2 


080 


OS 


0.186 


0.45 



[0 117] m^w^o^^i-mm :^\z. ^^mm\z^ 



50 



[0 118] ^xommtiimmrs. 



—174— 



(15) 
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28 



o K HM I ^5 Ommo 1 , &r/:^U^A- t 
3fc«». 0. 6S6T*o:fe. l»^lc:l':?coT5>*W 

^mz7 ^ ><D^mm^ nit. 

[0 119] TIB©<fc'5«rBuL i SiiSU, 

;^Mn Mw/Mn 
(X 1 0» ) 
g-1 5.11 1.0 6 

g-2 8.11 1.06 

g-3 19.9 1.0 5 

[0 12 1] »&nfcfiiH^a^#^fflViT, n-^> 

XJl^-^-aS. FT- I R 1 6 5 0^€:ffiV>T^li^(C 
J:r), I RX-^^ h;i/S:S3feL, S i -ORIXS i -C 
j|S'&&««!lUfc. ^CIT, S i -OlS^ttl 2 6 0 cm 
•'Hi&\Z. S i -Cjfe'&^l 1 6 0 cm-^#i5IC:fett'5 

-2 2 7 9 0 8^). H 1 tt, *«KO±|HS-&*fc*5 

Jt^ I RX'^i:^ h;i.$^U;^'bOTa^D^o (a) 
aittos-^^icisft-s 1 RX^^ h;UT&D. (b) 

[0 12 2] HlRr^2»C^-rj:^tC. *S8JfiW<Z>S'& 
1 2 6 0 cm-^Rt^l 1 9 0 cm MC, 

[0 12 3] tJfoT. £^^cD^jgKJE£:&r;5>^«it« 
[0 12 4] ^rcm3i)^^m^:^^ri^'D\z. ^^m<Dm 

^»m^m\t. K7X.yh^Vy:/^ (tanaor) ^ 



7 3 
6 2 
5 3 



*/cBuL i IC>t^L., mmm2h^c^juit^zu^^^\z 
fiffi'&fi^g-K g-2&i;g-3i&f^sufc im 

4) . 

[0 120] 
[^4] 

i}y:fV>^ BuLi^fiPfi 
(nmol) 
1 8 
1 2 
6 

XD;^tt (t a n a 5 OTC) Jcanri^i-S C i:*^t)}&^ 

[0 12 5] mmmt,it»m^*tit'tn\^. *«?Btz>s 

^(D^m^'^t^'^mm (mm) o^m (iijfi^ji-4i: 
a? ifc««2-4) , s^fr^orji'n^i^^^^a 

[0 12 6] 

30 mmcomm] ^^m<Dm'^i^mzs\z^(Dm'^i^m^f^ 

mi] :^^m(Dm^mz:^if^s i -oi^^bliss \ 
[^2] ^^m(Dm^mz:^\^-f^s i -ons-^at^s i 
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